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Abstract 



PROBLEM TO BE SOLVED: To provide a deviation preventing device for any vehicle from a traffic lane, 
which can give a proper control torque for steering in accordance with the driver's level of consciousness 
without obstructing the steering operation based upon the driver's will and can inform the driver about 
his vehicle deviating from the intended traffic lane without giving him a sense of incompatibility. 
SOLUTION: A sideways dislocation calculating means 4A calculates the sideways dislocation of the 
running position of a vehicle 1 from the reference position on a running traffic lane while a control torque 
calculating means 5 calculates the control torque for steering of such a size as the driver can easily 
overcome on the basis of the dislocation amount obtained by the calculating means 4A. The calculating 
means 5 includes a control gain setting means 5C, and thereby the control gain of the control torque 
calculated on the basis of the dislocation amount is set on the basis of the vehicle operating situation 
which is sensed by situation sensing means 26, 27, 28, 29, 30. A control means 6 controls a steering 
actuator 21 so that the control torque set by the means 5 is generated in such a direction as decreasing 
the sideways dislocation. 
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[ 0 0 5 5 ] Z<7)£ ? izLX F5 4 rteySt&BUmi&Z 
tl&b. WMVA fRjg*a5C(i, 01 0 (b) Ktt; 

WTo**Jiy-f vKb^u LTv^^, iWiJffiE 

L . XiEK^ a 2 l2Lh<0*&T'{i F 5 ^ S(±+^^?±« 

Xolzyj yKbZmfemknt.X'Ttf&Zol.zLX^ 
ttt. Zcr)£?%:t%r&X'i>\ t y4'*7)flki'P$.x<?) 
~*S®m$h&(?>X\ Bf£ttk b iJ2lTic(iT(f =5rv^«fc d 

[0056] $ ^>tc, M»^M >BUe#S5 C«, ^> 
K;K?5tM6 h/U^ kt*«g^5Sa b tcfcfjELT -eix-fixy 
-fyKcl, Kc 2^iS^-Ti». -?i 0. h*7-f^>"g 

. m&HW§Llz± *))\y Y)V*mfc*h b 
AZUSWiz * V ^(5 iT . h* 5 v i S<0»BT1t1f 

s. 

[00 57] -e>IT\ /-N^K^CD^gh/P^fi. Xf7 
ij^y+7h40 (01 , 01 3C*-T) tC-?-^^^ 

ixtzmmmmtams. btx h ^ -t y-t 2 s t 

c 1 , Kc 2*m£th. 

[0058] oi 1 ). 010(c), (d)C^"fJ;3 

S. *tl*tL¥4 VKcl, K c 2 &t^^? fclTfrf* «t 3 
=5:l^k1-S. 01 0 (c ) , (d) mf&hWtf 

ii**i-eft.y-r c 1 , k c 2 $r 0 . ip^^stmijffli 

BaifP* fr =Sr o X^h *JW$&fi9!t>T Kv^ATfci. 
[ 0 0 5 9 ] i <r> J; 3 fcJHK , imft&Sttzfc t 
xyj>Kcl, Kc 2SrT»fSikfc:J:0s H9-fA 
WWW: J: ftjtffWft^fe^att&ft^ft <fc 3 fc* 
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fc-f 4*&tti, arfctiniSrWP'M >-#3 OK J: 
#*7-f y*3 0tMMr^U>:^(:ll fg^L 

COO 6 0 3 fc.I<?>T\ Sit77fax-?2 1li, X 

T'ftixtfJ: < . «itt> HI 3 few*- J: dfc. ^t-T'J 
f-4 O^E^LSrV^- S<"3 yA-i 0 fcT 

* (A7-^f7'jy/i) KKBLfc/MmHlWl'? 
^-^4 IK J; 9fi|jfcl/t*>«fcv\ *4 

l^Xf7'J h4 0^.<73h;W^fE)t(±. »7 

t-A4 2 ai;-7*-A;}W-/U4 2 b i 
-A^4 2&tf-LT4r : $r-5# i \ AiM— JU4 2 
bt^f7'Jy?'y+7M Oi^RSHcliWt"? U 5 y 

y \> h'yu 2 0 <oM#$r^ -5 £ & . 4fc. ^e- 

* 4 1 l&gdz jKSft/jNRKSje $ ixT *J 0 . 

rj v h d— 5 6 lcttHbP& tT fc H 5 4 ^*-Kifl*J^r 
ffi'Jffli Wl'? tffwiSiiSrV^J: 3 K3r-?T V">& . 
[006 1 ] =Sr*J, SWh/U^iramasfcai'ho- 
5 6 1 <OHK(±, WRfcSWgT? f- *x-^ 2 1 T 33* 

m&mmt Lxv>mmmm±mwiz. ±&cox o k« 

l J; o Kfr&fcftS . 
[0062)0^0, tM»X-f -yf-2 3 
fm^ix (Xf77S10) . 3***^ 

■i -yf- 2 3tf*>X'biXlf. AT77S 2 0 JiW^OS&JI 

* fr * 3 . IP *> „ * -f „ ^ftttJHiflfc JBW» h 7 3t 

aj#s 5 AT-«-f wwae ya>9 l ( * 
mm h )v? \,zmmsL\z.m? < miLzm l (xt 77s 

3 0) . £4>K, fflflpy-f yife^S5CKJ:0iI«« 

4 0) . nyhci-5 6S:SlCT. ^c7)«lin3I 

^ffST^f-AX-^2 1 fcfls»S-£*i:fcl>fc. ^«J* 
^2 4K**«-f SrifJ7rr-& (Xf77S50) . 
[00 6 3] iOid*r«yiSr0l 2tf):/n-y ?H£ffl 



^XXv-x-rA) TOt. 41*, *>9 2tat^H«B 

m^r B i^K±jtt*a-f ixfiA y £gtu lt . z am? 
x\ ffifm&tzttti is-yumiz* vmmztifcffif 

tcJiOC-r*. 5^>K, S4^45flr3«S«W(ca^v^-cy 
-f>-Ka, Kb. Kcl, Kc, KdarlS^L. ZoL 

xne>turztmmmm w^tc izm-i^xmtm- 

jlX-^2 1 2r#U$-y:&. 

[0064] itttCiOs H5'f^V)ayi6h;^i;»tt 

tt2 2iB^eaiS3h.. »»aa2 2*iaiw-4<o-c*ft. 

iAYSrJUBTi^fiMB* 4 **. *^ST'ti. Jiff 

ffi^-y) oTOt^itsi. «rrixss[tii#S4A 

CLC7)fflStffi!lKS-^V»T3Sl*jS-C'WSS-m«AY 0 
^T. *MK*kfcifiv^«ua (^l^m^) Kfc»tSi» 

w w« t au»4"t* l c t <r>myrmmt < jtssn* 
y 0 tLxnm-th. 

[ 0 0 6 5 ] i 3 UT3RB*^TOa«*n»A Y, WJtffi 
2> t > ££K. ^BfSEK^f tttthX: 

as i tffij&k&ith&mtiLWtmb . ^^ifiifi^j; o 

,6] t jt»4)^4K l c nmmfrfo t tptrtmn 0 
a. 

[006 6] dclTti. H4K^-TctdK, ^2^til^ 
(LC2) Sr. mi^aj^r. (LC 1 ) ft»6)ffl&*mttt 

csbw* t^sj-c* ^>4 o . » i ^ai^ ( l 
c i ) fr^mmgxcommvizm&mmt£mtx&h 
ti&mmnzhhtiaj&t lx. ztuhcDmimta,}^ (l 

C 1 ) tm2^ffi^ ( LC 2 ) t *^«Etti: - 

[0067] Z<7)£ 0 KLT. 3K^AT'<0flt-f t ^S A Y 
o fc«:ft/3#mti£ix&i:. «r*i«MJ¥S4 AW. 
$ 4>K«« /S K»jS-b y-9-3 2T«iai§^w»WcO*3S 
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xvxt) *jmiu ztuz tert&ffi-rtiM. 

WTftiAY ( = AY 0 +y9xVxt) $r»ai-r^„ 

[0068) — jr, yfttefcvvcswottiiifcttff 
ftu-ycvmm (BRA*) pt&iftjgu. i<oai»tt* 

[0069] m5lZ7SK-t£o<,z^ -gffitPbmfe 

zmmmtitzmiwuti* (lcd tat 2 maws ( l 

C2) (C*fLT. S<?>teaS2«iajjS (LC2) *>&EK 
L^f Jt«T*KSB 3 1^ai^ ( L C 3 ) £BX 0 . 1 

(LC 1 ) j&»ii>*2ttm^i ( LC 2 ) 
h/ULCl LC2t. J&2tfc£iJ£ ( LC 2 ) *»4>JB3«l 
ffijft ( LC 3 ) C^2»^2c7)^^h;l^LC2LC3i:^ 
%-?fi%.8Zm2m\£&. ( LC 2 ) (Cgft*ft**MI 

<BW«rtt) f:LT«aj-*-4. -5-LT. dft^coSEHIL 
fclfi*8»0i:0»€>JS2ttaij£ ( LC 2 ) tc*$W4j£fT 

[0 0 70] ClOidtwLT, JTfftSAYfcaMUK 

«fit«ja«l6fflSI«ih^»ai#S5Afc:J:0, 06 

fll»±WP?Ty«:*ai-*-*. «^KI»jhh^Ty 

SWft*AYfcJ£«U -?-co*# 
TiOIRSftft. H6tc^-rj:d{c. *ffl)WItt 

«P'Mft*»fc:&ffll'v? ftftjf % C tfygtfftfi A Y«5 tT 
«W S: *»3cfflH^af < fi»«[«!)»rW»Jh WW? T y * 

■f ft* A Y lz& t - *M £ W&M'N* < **M6<oar 
ftR&±hrt-?Ty SrfS^-r^^'. ivffti. fltfftR&ik 
h/U? T y CD*£ ${4— 3g*T y mTHilJKg£ft& . 

[0071] z<r>*oizmrtLm±bfi>?T yzmm-t 
n-hmx &nmizwztii> - 1 . £ <*>*mi»jh 

^f£KJ:oTia^te?Tfc;bftSJ:3fc ! Sr&. ^Oflt 
rftfifcifc h ^ 7 T y t,z «k 5 g£ti . 0i] t tmMM9&<0 H 



[0 072] -f-LTs iOUWlBfiihW^TyU. 31 
Wrj£fc:feft4«H'ft*AY 0 cDX-Kb-f. W*j&tztill 
*«rft*AY 0 KMVtaft/Sk^^aiSnSBr 

«b#^ t mz&rt&m-rti$M\jkA y zunn Lx&t>ti 

h TOMM* ft* A Y £ i> i: fcfcjg S ft 4 fctf> , »P5 

**± j: i tz&n<vi&mm±<mw*'fi% ■? t a* 
M&mmmkn&ftzvtmzmtxMmzffKo 
ztrtx-th. 

[0073] tea. mrtmmmvm vwn&^&s 

AtCiSfil-fftfifeihh^Ty^ajti. «-fftfiAY 
{c»LTEI6t:SVrJ:a«r1*ttt:RffiSft«rV\ -?4 
0. SrfftB5±h;U^Ty(±, «-tft*AY*^#<'3r 
ft(fdft$:/jN$ <-tl> <t o tzfim-tl i>(0X'$>tU££ 

<. mz, «w*AYMNSv^«WTtt«rftBS±h 

;U^Ty5:0tLT, i^R« (^JSSflf) J: 0 t>«fft 
lAY«*»8*«**<4htf, errftnejth^Ty 
&mi t ti&AY< l zmixtk5gt$>£oizi>xi>ii^. z 

<om^. ffi-ttTM± hi^Ty £«S-f ftfi A Yd** LT 

[0074] $^>fc, l27tc^-r«tdC 7®NHS«J: 
9i«-fftfiAYco*t§a*:*;#<3rftt2\ «TTftSA 

ymSrift^-tSidtLTtxtV^. JfcViT. WMYM 

H8 ic^-T J: o ^rv -y r^-r-T'^XtiSlff^Srffl v^t 
fil«afWh;^Tg<0j|:ffi*fi :! Srd. o^O. 08^ 

u - ya^armtc* - 7' lt v * « , «t tm & go 
^ * $ izm t xim s tfin^ftE *aw»^>fiM6« 

*>mx hmmz&&mmh>u7 Tg^j 
. atanausGo* # $ j^g i a±co^au^nm v 

)V9 TgO^ $ Sr-JtfflT g m \,Z%mth . 
[007 5] ^0»St«ffijh;P^Tg2r#-^-$ft|,t, 
h'5'f/N'(4^-y8StC*3ttS/N>'K;l'2 0<7)«^&1i 

%t,z®t&mm < ft%bii& k-olztch. ttz. ZCDi&fc 
iSSH^Tgti. mM^ft^^.jtA-r&^-T'^ 

^a5$ft3tflUP3iSG5: h b tz&5&Ztihti*>. h* 5 
ft^MSb h/y?Tg - y 43 $ L *»*>-o fc CI 
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[0076] ttz. smnvtsuzx *) \s->mmtf^m 
&m*yy-3 1 zmtTW&m&zn.timammizm'j 

WC« fltffitt H^Tg .1 k #T'# S<OT\ 

[ 0 0 7 7 3 $r*i, ayj6ffl*J»h^MiE^»5 BfciJ: 
•t&X o%ffifi<7)i><DX'$>ixtfl;<. mitt. i9t^ 

[00 78] ^J:^:LT, at«i*A Yh^Sa^S 
G^S-^V^Sfl6ffl$iWh^^^aiSilS k . flJWh 

Ml fcH^fc^lBW^kffitf^kfctftffiLT, * 

w i ^ureaita-*- s £ "(w#ima < jawsBBE/n** 
tcsuc lt . in i o ( a ) izTjk'tJ: o iz&wmmfim^ 

W&« IZ'^Z < =5c -S> J; o \z-f-i >K a Sri&g-f & . 
[00 7 9] i<0±-3«cy-f ^KaSrRjef iifcCi 

JBW&ik & k k fc (c . sfe*8B*HI j&Sft < ; n >- H;U 
«fft0jjKMfc&*ffiv*k # izit s tM >K a i> fftfc^ 

7*4 >Ka A#3iWJS t & i k 12 
[00 80] 010 (a) KiJtt&tj , t 

fl£l£5g L 5 h t Of* 0 . El 1 0 ( a ) kr^-TfSJgv 

sea, nta««aj*s 2 6 k j: o mrti& a y 

OfWWISk KsHMOTi* A « toflfttllSk Offi 

* . * ur s a i o ( b ) t^-fct a jesae**® < 

[0081 ] Z<V£ a $T7M biOlS^tci 0 . 3£S 



jk*wv^ « &mmmm ym tn^ti^zt tz* 

K> Y~>M WMb LZZ!&t$>Zb& ffi±? hz\t tfiX' 
% 6 b t i> fc . fefiftBEaWSV ^SIS«v ^ t * ^miH® 

BEtCJCtTtfttrKTtf ^-i>WT\ S^^^M VK b*< 
SWfc L/C K 5 -f ' N** f a«SiSr® t * i k Ji* v \ 
[0082]^fc, a, . a 2 SlffilfJttt k b i « . 

■i /wm!S0m±k m*m%t<vm±t Am±T£ & t 

k t h* 7 -f /tMmuStrS 1 2) c: k **^rv^gflE<oiEH 

rtt'ftiijf . aBSeottfcRjeua s t^x-S) o , hi o 

(b) Izm-f^M-v-yTlzmS&Zix&itVX'li*^. Z 
b;^k»«WSJa«kSrfll{BU» Ell 0 (c ) , (d) 

jfcw** oa. t*^tc/h$ < sari ct a t-tii-wiy-r >- 

Kc 1 , Kc 2*rRj£f4. 

[ 0 0 8 3 ] J: 3 izim h)U7 , tMgA3U£t=j& t 
t^VKcl, Kc26/hS<«;tfcJ:!3. 

-r^weewxiKcj: o^^H/mflsfrffarofct ztz 

*. $^>tw, y^yKci, Kc 2ti*ii'f r ixtM6h;i' 

74>Kcl, K c 2 *^-ft,LT H 5 ^>*3Sfa®&®. 
t-SCikfi^v^ 

[0084] ^rtJ. HI 0 (c) , ( d ) (Cfclt&Ta 

flF* k ESS 0 «?tc J: * «MBftK<OB6± k *>*Mi:T" * •& k 
k t H 7 -< ^ n**^S*«S JS t i> i k *»fif v ^SSc7)IESI 

rtT*ii»f. 3SS«offi*Rjeua zhcox'hi. hi o 

(c) , El 10 (d) tS^BtewrtlSSSiiit, 

[0085] $ mww yS(&^&5 cti. ±a 

m tX 74 h k k t> tc. h'7 -f/Wf 4 

3 0TatK*l»l*fl^L3t*&tett» ^t^*Jfi]^<0 

tmm®iffl Y)v? wwvKdsoc LT*s**m^ 

[0086] dcoi 3 44QKjasy«jhSeB(= J:^. 

Mzmth-tX'CO^m^. Yv-iJ^M^^V. Y 
J4>W>syYiVZ&m-bmfoY)l'?b&lfofimL, 

•oa viiikmb \^t&m*iw&S3iuzto txm&mu 

fSh/^Tc^y-fyKa, Kb, Kcl, Kc 
2, KdSrlS^-t^dk^'T'^S^-z:', YJJ'toMM. 
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[0087) ttz. u-^xyj)V-$>2 51ZXK). 

mum h )v? t c tf^-mmmztiT zti&cr>x\ 

KRS±0«iJ*SrS«$-«*-4£ k#T'# . & 

(HEWW»ai#S) 2 9 . 3S®jKtfct±i#a2 6 . £ 
ft£WW?-fey->f2 7, SW6ft-bX9-2 8. >>^y*30 

>f #g 5 C CfcV^TMffliyM yK a , Kb, Kc 
1 , K c 2 , K d <7)%m-$-& t>OSr»#JWK 1 . 0 KR 

[0088) mnwut^etMu ru-^2 

£ t &X'%til£. Ji* 5 2&VTSfi&tS$8*Q: 

3 ^£ mnwttu^s t £ 1 1> #;t ^fts . 

[0089) 

J: ? k LTV^JK^v^fcjtSt-CfiflW:^:* S<otWKiffl« 

m^'m tm mmzmt h t x- awfcfssia , y=>aj 

1*3 2: *t=5: 5 ,1k 
[HffiOfS#=5:KiBfl) 

[HI ) ^B^-^JII^k LT<0**»KI»itSar 

[02 ) ^wm-mmmBitzfrfr&fefri'-yim'o 

[H3 ) *%BJc7)-S)lfi^t*^-?>^ : }Tl/->'fIIS& 

( a ) ~ ( f ) (OliTlKBj-f . 
[04 ) ^U-^flteKHjftfcg^WSrTiBEIT* 
4. 

[05) ^^->OiM^*aW»^TBWrr*fc*> 



[06 ) *^Bjco-HJ©gJEk LTO*l«ftBH*j±SIB 

[07 ) xfrno-mntimt Lxcommumitsat. 
[as ) *&wn-mmBmt Lxnwmmnjk&M. 

[09 ) mmn-memt Lxw&m&mmiiMW: 
X'h&. 

[010) *mxr>-mtmmt Lxnmm&w,m±m 
sizars mmyj y<os^? >y r<o— #j£^-r0T*> 

0 . ( a ) liy-f >-K aOlggV -yTSr^-ra ( b ) 
« y-<yKb OiSJg v -y 7'5r ScT 0 , ( c ) ti^TM >- K 
c lcOiS^V-yrSr^-T0. (d) IZyjyKc 2C0IS 
S-?-y7'Sr^-r0T'$>4. 

[011) *»PJ<0-5l*S»JBfc LT<OWR3ftlKI»jt« 

[012) ^rnxQ-mmmb Lx<oMmmmmitm 
ucoftm * tsmth m-v7mx'hh. 

[013) *®m(o-mmmt Lxcom&mmmM 
mizz%t^ft&nffcT7^*x.-?<offim.<7)~M$:^ 

1 MM 

2 j]*? 

3 m^mmmm-Wi 

4 a m-rtiMMtn^ 

4B 3IS#fi*«ti}#a 

5 $«wu?jrdi#a 

5B $ijupb^^aiE#a 

5 c wwy* y&S£.*& 

6 mi^g(3ybn-5) 

7 fitM£g£t;#a 

2 1 SJS7?f*x-; 

2 6 $&gma&®. (mmmofaa^fk) 

2 7 tmft-ty? ( a«B«8i«iaj*a ) 
2 8 h )V9 -fc ( jHEttawwii^a ) 

2 9 u— f ( a«^i«iaj#a ) 

3 0 >)-fy* 

3 1 «jDi«K-fe>^- 
3 2 ^Jl-fe >"9" 
LC jSK+'IMS 
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